by ASME first cleaned of contaminants, it can be combusted in a reciprocating engine-generator, producing electricity. The char left behind in pyrolysis is converted to additional syngas by steam reforming through the water gas reaction (C + H20-CO + H2) or through the Boudouard reaction CO2-2CO).
Inorganic materials are converted either to bottom ash (low-temperature gasification) or a solid, vitreous slag (high temperature gasification that operates above the melting temperature of the ash.
In plasma gasification, a plasma arc is used to create a high temperature plasma using air, oxygen, steam or other feed, at temperatures up to 10,000 of.
The MSW is heated to a gasification temperature in the range of 2,000-3,000 of, producing syngas and melting the inorganic components to form a glassy, non-hazardous slag. Plasma arc gasification is
showing the potential to produce even higher converSIOn to electricity than conventional gasification.
Pyrolysis has been in use for hundreds of years, typically as a method for converting wood to charcoal. There, the char is the desired product, and only part of the liberated syngas is used for providing the indirect heat needed for pyrolysis.
Gasification has been in residential and commercial use for 150 years or more. It was widely used to gasify coal to produce "town gas" for heating and cooking. During World War II, gasification of wood and coal was used in Europe to produce transportation fuels, since petroleum sources were cut off. Coal gasification has also been an economical source of chemicals for making ammonia and a wide range of chemicals.
Over the past 10 years, coal gasification has been implemented by electric utilities for generation of power, through a process called Integrated Gasification Combined Cycle, or IGCC. There, coal and petroleum coke can be converted to a syngas, which is cleaned of its contaminants, and then combusted in a commercially available gas turbine, which drives a generator to produce electricity. The hot gases from the combustion of the syngas flow through a heat recovery steam generator, producing steam for use in a conventional steam turbine generator, and generating even more electricity. In high temperature gasification, the inorganic compounds are converted to a molten slag, which is recovered in a water bath, solidifying into a glassy, non-hazardous slag. This slag is used for the same commercial products as slag produced from steel mills and coal-fired power plants. In Japan, dioxin and furan content of fly ash and bottom ash is being addressed by installing ash melters specifically to destroy these compounds and convert the bottom ash into a glassy, non-leachable slag.
Biological technologies operate below 200
of, so that formation of dioxins and furans is not an issue. Volatilization of metals and other air toxics is also precluded. When a clean feedstock is used, the compost is readily usable. The aerobic curing of the digestate can produce air emissions, but these are generally contained by operating inside a negative pressure building.
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Most U.S. MSW is landfilled; compared to this approach CTs offer significant environmental advantages. They divert MSW from the landfill that would produce landfill gas or biogas. While many newer landfills recover this gas, a very significant fraction of it escapes. Landfill gas is approximately half CH4, which is about 20 times more potent a greenhouse gas than CO2. Additionally, the renewable energy produced by CTs displaces fossil energy, further reducing global climate impacts.
Finally, while CTs generally produce some solid residue going to the landfill, it is considerably more inert and has far fewer environmental impacts than raw MSW.
CTs and the Case for Sustainability
Historically, health and safety were the major concerns in MSW management. 
Benefits and Concerns of CTs
CTs should be evaluated, in part, on the benefits of these systems to the MSW management process, as well as concerns about the technology, its impacts, and costs. The tables provided at the end of the paper provide a summary of the key benefits and concerns regarding these technologies. 
CT Evaluations

Barriers to CT Implementation
Despite the success of CT implementation overseas, none of these systems has yet been constructed in the U.S., although this threshold likely will be crossed in the next 1-2 years.
Examples of barriers that appear to restrain development of CTs in this country are:
• Lack of regulations needed for permits
Technical risk
• Economics (i.e. tipping fees required versus fees for existing disposal solutions)
As the cities and counties noted above progress in their evaluations, we expect some of them to install a CT facility. Depending on the objectives of the city or county and the amount of MSW available, these facilities will be developed either at demonstration or commercial scale.
Conclusions
CTs that process MSW are in operation around the world. There are many thermal CTs in Japan, mostly using gasification. Thermal CTs in use in Risk management, as it applies to the ability of the developer to attract equity, will be problematic until several of these facilities are in operation in the U.S.
CTs offer significant environmental benefits when compared to landfilling. The MSW, which is largely organic, is diverted from the landfill to a CT and converted into a fuel for electricity production, as well as other usable byproducts. Only a small amount of inert residue from the CT may require landfilling.
With the increasing cost of fossil fuels, more cities and counties are coming to the conclusion that MSW can be considered as a resource rather than a 60 waste, thereby creating a significant source of energy that can displace the use of fossil fuels, especially those that are imported. CTs offset greenhouse gas emission by displacing fossil fuel and minimizing landfill gas emissions (CH4 has a much higher global warming potential than CO2)
CTs increases the value of MRF residuals by creating electricity and other useful byproducts CTs can be built and permitted where the MSW is generated, instead of transporting it far away for disposal
CTs usually require MSW preprocessing before the feed can be converted, so they are a natural complement to MRFs.
CTs create significant life cycle benefits, such as reduced emissions and increased energy production from domestic sources. Because no CT has been built in the U.S. to date, financing is still a challenge.
The public needs to be educated as to the environmental, economic, and societal benefits of CTs compared to conventional MSW management options.
They may require new regulations since they typically combine MSW management and power generation.
The CTs in operation overseas are modest in size. Scaling up to handle MSW from larger cities may be an issue.
Environmentalists typically compare thermal CTs to mass-bum incineration, even though the processes differ dramatically.
The recycling industry may be concerned that recycling will be reduced where CTs are installed. However, recyclables generally have a greater market value than when converted to fuel, power, or compost, so continued recycling would not be impacted.
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